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(54) OPTICAL WIRING BOARD, OPTICAL BUS SYSTEM, AND METHOD FOR MANUFACTURING THE OPTICAL 
WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical wiring board which is 
easy to manufacture and has a high degree of freedom in the layout of 
optical components, an optical bus system, and a method for manufacturing 
the optical wiring board. 

SOLUTION: The optical wiring board 1 is constituted by arranging an W 'I 
optical component, composed of a plate type light guide 3, a plurality of e * 
optical fibers 5 which are optically connected to a light incidence surface 3 <$f 
of the light guide 3 through a transmission type diffusion plate 4, and a 
plurality of 2nd optical fibers 6 which are optically connected to a light 
projection surface 3b of the light guide 3, on a base substrate 2 and by 
sealing the optical component with a sealing member 7 made of resin. 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the optical wiring substrate characterized by closing the aforementioned optic with the resin in the optical 
wiring substrate by which the optic containing at least one optical fiber optically connected to the end face of the light 
guide line of a tabular and the aforementioned light guide line on the support substrate has been arranged. 
[Claim 2] the above -- the optical wiring substrate according to claim 1 characterized by being the 2nd optical fiber 
optically connected to the 1st optical fiber and the aforementioned end face of the aforementioned light guide line by 
which one optical fiber was optically connected to the aforementioned end face of the aforementioned light guide line 
even if few, and the end face of an opposite side 

[Claim 3] the above - the optical wiring substrate according to claim 1 characterized by being two or more optical 
fibers which one optical fiber is optically connected to the aforementioned end face of the aforementioned light guide 
line even if few, and output and input a lightwave signal to the aforementioned light guide line 

[Claim 4] the aforementioned optic - the aforementioned end face of the aforementioned light guide line, and the above 
- the optical wiring substrate according to claim 1 characterized by including the optical diffuser which has the 
diffusion section which diffuses light when it has been arranged between one optical fiber or at the aforementioned end 
face and the end face of an opposite side even if few, and light penetrated or reflects 

[Claim 5] The aforementioned optic is an optical wiring substrate according to claim 4 characterized by having an 
inflow prevention means to prevent that the aforementioned resin flows into the aforementioned diffusion section of the 
aforementioned optical diffusion board. 

[Claim 6] The aforementioned inflow prevention means is an optical wiring substrate according to claim 5 characterized 
by being the hyperviscous resin applied near the edge of the aforementioned diffusion section of the aforementioned 
optical diffusion board. 

[Claim 7] The aforementioned inflow prevention means is an optical wiring substrate according to claim 5 characterized 
by being the tape stuck near the edge of the aforementioned diffusion section of the aforementioned optical diffusion 
board. 

[Claim 8] The aforementioned resin is an optical wiring substrate according to claim 1 characterized by using the 
material according to the coefficient-of-thermal-expansion difference of the aforementioned support substrate and the 
aforementioned optic. 

[Claim 9] The refractive index of the aforementioned resin is an optical wiring substrate according to claim 1 
characterized by being smaller than the refractive index of the core materials of the aforementioned light guide line or 
the aforementioned optical fiber. 

[Claim 10] The aforementioned support substrate is an optical wiring substrate according to claim 1 characterized by 
having flexibility. 

[Claim 1 1] In the optical wiring substrate by which the optic containing at least one optical fiber optically connected to 
the end face of the light guide line of a tabular and the aforementioned light guide line on the support substrate has been 
arranged the aforementioned optic the edge which is closed with a resin and connected to the aforementioned end face 
of the aforementioned light guide line of the aforementioned optical fiber, and the edge of an opposite side - the object 
for positioning — the optical wiring substrate characterized by having the positioning member which is made to insert in 
a hole and positions the aforementioned edge of the aforementioned optical fiber 

[Claim 12] The conversion circuit section which changes an electrical signal into a lightwave signal and changes a 
lightwave signal into an electrical signal The optical wiring substrate which transmits and receives a lightwave signal 
between the aforementioned conversion circuit sections It is the optical bus system equipped with the above, and the 
optic in which the aforementioned optical wiring substrate contains at least one optical fiber optically connected to the 
end face of the light guide line of a tabular and the aforementioned light guide line on the support substrate is arranged, 
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and the aforementioned optic is characterized by being closed with the resin. 

[Claim 13] The manufacture method of the optical wiring substrate [ meal / tacking ] characterized by closing the 
aforementioned optic and closing the aforementioned optic with a resin on the aforementioned support substrate in the 
manufacture method of an optical wiring substrate that the optic containing at least one optical fiber optically connected 
to the end face of the light guide line of a tabular and the aforementioned light guide line on the support substrate has 
been arranged. 

[Claim 14] It is the manufacture method of the optical wiring substrate according to claim 13 characterized by 
performing eye the aforementioned tacking using adhesives or a tape, and performing the aforementioned closure from 
the aforementioned adhesives for [ aforementioned / tacking ] or the aforementioned tape. 

[Claim 15] Eye the aforementioned tacking is the manufacture method of the optical wiring substrate according to claim 
13 characterized by including the process which carries out using the adhesives which have a refractive index equivalent 
to the aforementioned optical fiber and the refractive index of the aforementioned light guide line, and fills up the gap 
section of the end face of the aforementioned optical fiber, and the end face of the aforementioned light guide line with 
the aforementioned adhesives. 

[Claim 16] the aforementioned optic the aforementioned end face of the aforementioned light guide line, and the 
above — between one optical fiber, even if few It is arranged at the aforementioned end face and the end face of an 
opposite side, and the optical diffuser which has the diffusion section which diffuses light when light penetrated or 
reflects is included, or the aforementioned optical diffuser The particle from which a refractive index differs is the thing 
of the type distributed inside, eye the aforementioned tacking The manufacture method of the optical wiring substrate 
according to claim 13 characterized by including the process which carries out using the adhesives which have a 
refractive index equivalent to the aforementioned optical fiber and the refractive index of the aforementioned light guide 
line, and fills up the gap section with the end face of the aforementioned optical diffuser and the aforementioned optical 
fiber, or the end face of the aforementioned light guide line with the aforementioned adhesives. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About the optical wiring substrate which performs transmission 
between boards and during a chip by the lightwave signal, an optical bus system, and the manufacture method of an 
optical wiring substrate, especially, this invention is easy to manufacture and relates to an optical wiring substrate with 
the high flexibility of the layout of an optic, an optical bus system, and the manufacture method of an optical wiring 
substrate. 
[0002] 

[Description of the Prior Art] improvement in the speed and electromagnetism of the data speed between the former and 
a board and during a chip » the optical wiring substrate which performs data transmission by light for the purpose of 
reduction of a noise is proposed 

[0003] There are some which are shown in JP,2000-329962,A as such a conventional optical wiring substrate. 
[0004] The slot in which the waveguide of a tabular, two or more 1st optical fibers optically connected to the end side of 
this waveguide, two or more 2nd optical fibers optically connected to the other end side of a waveguide, and a 
waveguide and an optical fiber are held is formed, and this optical wiring substrate is equipped with the support 
substrate which holds and supports a waveguide and an optical fiber to Mizouchi. The electrical and electric equipment 
and an optical conversion circuit are connected to two or more of these 1st optical fibers through an optoelectric 
transducer, and light and an electric conversion circuit are connected to two or more 2nd optical fibers through an 
optoelectric transducer. Thereby, a multipoint pair multipoint can be communicated between the electrical and electric 
equipment and an optical conversion circuit, and light and an electric conversion circuit. Moreover, since an optical 
fiber can be made to lay under the slot, it becomes possible to bend and arrange an optical fiber. Moreover, the fastener 
of an optical fiber becomes unnecessary and the miniaturization of equipment can be attained rather than the case where 
an optical fiber is arranged in the front face of a support substrate. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the light guide line and the optical fiber are held and 
positioned to Mizouchi who formed by cutting according to the conventional optical wiring substrate, there is a problem 
that the cost of cutting becomes high and the flexibility of a layout becomes low. 

[0006] Therefore, the purpose of this invention is easy to manufacture and it is to offer an optical wiring substrate with 
the high flexibility of the layout of an optic, an optical bus system, and the manufacture method of an optical wiring 
substrate. 
[0007] 

[Means for Solving the Problem] In order that this invention may attain the above-mentioned purpose, in the optical 
wiring substrate by which the optic containing at least one optical fiber optically connected to the end face of the light 
guide line of a tabular and the aforementioned light guide line on the support substrate has been arranged, the 
aforementioned optic offers the optical wiring substrate characterized by being closed with the resin. 
[0008] In the optical bus system which has the optical wiring substrate which transmits and receives a lightwave signal 
between the conversion circuit section which changes an electrical signal into a lightwave signal and changes a 
lightwave signal into an electrical signal, and the aforementioned conversion circuit section in order that this invention 
may attain the above-mentioned purpose The optic in which the aforementioned optical wiring substrate contains at 
least one optical fiber optically connected to the end face of the light guide line of a tabular and the aforementioned light 
guide line on the support substrate is arranged, and the aforementioned optic offers the optical bus system characterized 
by being closed with the resin. 

[0009] In the manufacture method of an optical wiring substrate that the optic which contains at least one optical fiber 
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optically connected to the end face of the light guide line of a tabular and the aforementioned light guide line on the 
support substrate in order that this invention may attain the above-mentioned purpose has been arranged, the 
manufacture method of the optical wiring substrate [ meal / tacking ] characterized by closing the aforementioned optic 
and closing the aforementioned optic with a resin on the aforementioned substrate is offered. 
[0010] 

[Embodiments of the Invention] Drawin g 1 and drawing 2 show the optical bus system concerning the gestalt of the 1st 
operation which applied the optical wiring substrate of this invention, and drawing 1 (a) is [ the A-A line cross section 
of this drawing (a) and drawing 2 of a plan and drawing 1 (b) ] perspective diagrams. This optical bus system 10 
consists of two or more electrical and electric equipment and optical conversion circuit sections 1 1 inputted into two or 
more optical wiring substrates 1 arranged by having a predetermined interval, and the optical wiring substrate 1 which 
changes an electrical signal into a lightwave signal and corresponds to drawing 1 (a) so that it may be shown, and two or 
more light and electric conversion circuit sections 12 which change into an electrical signal the lightwave signal 
outputted from the optical corresponding wiring substrate 1, as shown in drawing 1 and drawing 2 . 
[001 1] The electrical and electric equipment, the optical conversion circuit section 11, and light and the electric 
conversion circuit section 12 have CPU, memory, an optoelectric transducer, etc., and are optically connected with the 
optical wiring substrate 1 by the optoelectric transducer. 

[0012] The light guide line 3 of a tabular where the optical wiring substrate 1 has been arranged on the support substrate 

2 and the support substrate 2, The 1st optical fiber 5 of plurality (8 [ for example, ]) by which point 5a was optically 
connected to optical plane-of-incidence 3a which is the end side of a light guide line 3 through the penetrated type 
diffusion board 4, The 2nd optical fiber 6 of plurality (8 [ for example, ]) by which point 6a was optically connected to 
optical outgoing radiation side 3b which is the other end side of a light guide line 3, the back end sections 5b and 6b of 
optical fibers 5 and 6 - the object for positioning - a hole - positioning which is made to insert in 8a and positions the 
back end sections 5b and 6b - the closure which is equipped with a member 8 and consists the optic of a light guide line 
3, the penetrated type diffusion board 4, and optical fibers 5 and 6 of a resin - it closes by the member 7 in addition, 
drawing 1 (a) and drawing 2 - setting closure -- a member 7 is illustrated as a transparent member 

[0013] Although the support substrate 2 consists of resins, such as metals, such as aluminum, and a 
polymethylmethacrylate (PMMA), glass, ceramics, etc., especially material will not be limited if there is no trouble in 
positioning of an optic, and fixation. Moreover, you may use the substrate which has flexibility like a polyimide. 
[0014] It has the thickness of 0.5mm, width of face of 4mm, and a tabular with a length of 20mm, and a light guide line 

3 is formed in the upper surface of the core of the tabular which consists of translucency material, and the core except 
optical plane-of-incidence 3 a and optical outgoing radiation side 3b, an inferior surface of tongue, and a right-and-left 
both-sides side, and consists of low clad of a refractive index rather than the core. A core is formed with plastic 
material, such as a polymethylmethacrylate (PMMA), a polycarbonate, and an amorphous polyolefine, or inorganic 
glass, and clad is formed for example, from fluorine system polymer etc. in addition, clad - closure - when a member 7 
achieves the function of clad, it can omit 

[0015] The penetrated type diffusion board 4 can form an epoxy layer in resin base materials, such as an acrylic, a 
polycarbonate, and polyester, and can make it able to harden by ultraviolet rays, and the thing which formed the 
concavo-convex pattern for optical diffusion in optical plane-of-incidence (diffusion section) 4a, or the thing which 
formed the direct irregularity pattern in optical plane-of-incidence (diffusion section) 4a with injection molding can be 
used for it. In addition, you may use the thing of the type with which the particle from which a refractive index differs is 
distributed inside as a diffusion board, and the interior turns into the diffusion section. 

[0016] The 1st and 2nd optical fibers 5 and 6 had the outer diameter of 0.5mm, consisted of a core of a cross-section 
round shape, and clad prepared in the circumference of a core, and the back end sections 5b and 6b were bent by Bends 
5c and 6c, and they have exposed them slightly from the long side of the support substrate 2 so that it may intersect 
perpendicularly with the long side of the support substrate 2. in addition, the clad of optical fibers 5 and 6 - closure - 
when a member 7 achieves the function of clad, it can omit 

[0017] closure ~ resins, such as silicone resin and an epoxy resin, can be used for a member 7 These resins can be 
stiffened by room temperature setting, heat curing, UV hardening, etc. closure - the method of application of the resin 
for members 7 is not limited especially if screen-stencil besides the application mentioned later slush and according to a 
roller and the application with a blade, a spin coat, etc. are the methods of applying the resin of desired thickness 
Moreover, it may fuse with heat and a thing like a melting resin film which is hardened by returning with ordinary 
temperature and which is mentioned later may be used. 

[0018] Drawin g 3 (a) - (d) shows the manufacturing process of the optical wiring substrate 1 concerning the gestalt of 
the 1st operation. As are shown in this drawing (a), and each optic of the light guide line 3, the penetrated type diffusion 
board 4, the 1st, and 2nd optical fibers 5 and 6 is arranged and it is shown in this drawing (b) on the support substrate 2, 
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it carries out [ tacking ] of each optic by tacking means to mention later, next, as shown in this drawing (c), resin 7a of a 
flow state is slushed on the support substrate 2 from a syringe 58, this is stiffened, and it is shown in this drawing (d) - 
as closure - a member 7 is formed Thus, the optical wiring substrate 1 is manufactured. In addition, although it is 
better to prepare a frame in the circumference of the support substrate 2 so that resin 7a flows and may not fall from the 
support substrate 2 when resin 7a is slushed, when the viscosity of resin 7a is high, there may not be a surrounding 
frame. 

[0019] Drawing 4 (a) - (d) shows the tacking method of an optic. In addition, it sets on these specifications, and "eye 
tacking" means positioning or fixing an optic, and means fixing to the "fixation" so that an optic may not move, and 
fixing [ both ] so that it can move slightly. 

[0020] As shown in this drawing (a), positioning of an optic may set up a gage pin 52 so that the corner of a light guide 
line 3 or the penetrated type diffusion board 4 may be contacted, and may set it up on the inside of the bends 5c and 6c 
of optical fibers 5 and 6, and the outside of the back end sections 5b and 6b. 

[0021] Moreover, as shown in this drawing (b), with the adhesives 53 for positioning, such as silicone resin breathed out 
from die tube 59, a light guide line 3 and the penetrated type diffusion board 4 may be fixed, and Bends 5c and 6c and 
the back end sections 5b and 6b of optical fibers 5 and 6 may be fixed. At this time, you may fill up the gap section of 
the end face of point 6a of an optical fiber 6, and the end face of a light guide line 3 with the adhesives 53 for 
positioning using the adhesives which have a refractive index equivalent to an optical fiber 6 and the refractive index of 
a light guide line 3 as adhesives 53 for positioning. Moreover, when the penetrated type diffusion board 4 uses the thing 
of the type with which the particle from which a refractive index differs was distributed inside The adhesives which 
have a refractive index equivalent to optical fibers 5 and 6 and the refractive index of a light guide line 3 as adhesives 53 
for positioning are used. You may fill up the gap section of the end face of point 5a of an optical fiber 5, and the 
penetrated type diffusion board 4, and the gap section of the end face of point 6a of an optical fiber 6, and the end face 
of a light guide line 3 with the adhesives 53 for positioning. 

[0022] Moreover, as shown in this drawing (c), a light guide line 3 and the penetrated type diffusion board 4 may be 
fixed by positioning fixture 54A, and the back end sections 5b and 6b of optical fibers 5 and 6 may be fixed by 
positioning fixture 54B. The positioning fixtures 54 A and 54B will not be limited to the configuration and the number, 
if the same effect is acquired. 

[0023] Moreover, as shown in this drawing (d), a light guide line 3 and the penetrated type diffusion board 4 may be 
fixed by fixed tape 55A, and the back end sections 5b and 6b of optical fibers 5 and 6 may be fixed by fixed tape 55B. 
[0024] the state where the optic was fixed as shown in this drawing (a) - (d) -- closure ~ it may close by the member 7 
and a gage pin 52 and the positioning fixtures 54A and 54B may be removed after that 

[0025] Next, the example of the optical bus system 10 of operation is explained. As an electrical signal, the clock signal 
will be changed into a lightwave signal by the optoelectric transducer in the electrical and electric equipment and the 
optical conversion circuit section 11, and one CPU in the electrical and electric equipment and the optical conversion 
circuit section 1 1 will input it into the 1st one optical fiber 5 to which the optical wiring substrate 1 corresponds, if a 
clock signal is outputted. The lightwave signal inputted into the 1st optical fiber 5 is diffused with the penetrated type 
diffusion board 4, is outputted from two or more 2nd optical fibers 6 through a light guide line 3, and is inputted into 
light and the electric conversion circuit section 12. The lightwave signal inputted into light and the electric conversion 
circuit section 12 is changed into an electrical signal by the optoelectric transducer in light and the electric conversion 
circuit section 12, and is transmitted to two or more memory in light and the electric conversion circuit section 12. 
[0026] Since it does not have the slot [ being such ] for the support substrate 2 positioning an optic according to the 
gestalt of the 1st operation, manufacturing becomes easy, the composition of an optic can be changed freely, and the 
flexibility of the layout of an optic becomes high. Moreover, since two or more 1st optical fibers 5 and two or more 2nd 
optical fibers 6 are optically connected through a light guide line 3, a multipoint pair multipoint can be communicated, 
case [ moreover, ] the coefficient-of-thermal-expansion difference between the support substrate 2 and an optic is 
comparatively large - closure - the resin for members 7 has ordinary temperature or the desirable thing comparatively 
hardened at low temperature (for example, 40 degrees C or less) As such a resin, there is silicone resin of the 2 liquid 
hybrid model hardened in ordinary temperature. By using such a resin, the position gap of the curvature of the support 
substrate 2 and an optic by the coefficient-of-thermal-expansion difference can be prevented, case [ moreover, ] the 
coefficient-of-thermal-expansion difference between the support substrate 2 and an optic is comparatively small - 
closure - ordinary temperature or not only the thing comparatively hardened at low temperature but the tiling 
comparatively hardened at an elevated temperature (for example, 80-120 degrees C, 30 - 60 minutes) can be used for the 
resin for members 7 Acrylic resin can be used for the support substrate 2, a waveguide 3, and the penetrated type 
diffusion board 4 as what has a comparatively small coefficient-of-thermal-expansion difference between the support 
substrate 2 and an optic, in this case, closure - the silicone resin hardened in 100 degrees C and 30 minutes can be used 
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for the resin for members 7 By using such a resin, shortening of the setting time of a resin can be attained and 
productivity becomes high. 

[0027] Drawin g 5 (a) - (d) shows other closure methods by the resin. You may apply resin 7a on the support substrate 2, 
rolling a roller 50, as shown in this drawing (a). Moreover, you may apply resin 7a on the support substrate 2, making a 
blade 51 slide, as shown in this drawing (b). moreover, it is shown in this drawing (c) — as ~ a melting resin film — 
using — closure -- you may form a member 7 as a melting resin film — lines, such as polar vinyl system plastics, such as 
hydrocarbon system plastics, such as polyethylene and polystyrene, a polyvinyl chloride, and a polymethylmethacrylate, 
a polycarbonate, and a polyimide, « thermoplastics, such as thermoplastic elastomer of cellulose plastics, such as 
structure plastics, cellulose acetate, and celluloid, or a styrene bra diene system, and a pilus olefin system, etc. can be 
used 

[0028] Drawing 6 (a) - (d) shows the manufacturing process of the optical wiring substrate concerning the gestalt of 
operation of the 2nd of this invention. As are shown in this drawing (a), and each optic of the light guide line 3, the 
penetrated type diffusion board 4, the 1 st, and 2nd optical fibers 5 and 6 is arranged and it is shown in this drawing (b) 
on the support substrate 2 The protection seal 56 is stuck and it carries out [ tacking ] of each optic by the tacking means 
mentioned above so that resin 7a may not flow between optical plane-of-incidence 4a of the penetrated type diffusion 
board 4, and the 1st optical fiber 5. next, as shown in this drawing (c), resin 7a is slushed on the support substrate 2, and 
this is hardened - making - closure a member 7 is formed Thus, the optical wiring substrate 1 shown in this drawing 
(d) is manufactured. According to the gestalt of this 2nd operation, since resin 7a does not flow between optical plane- 
of-incidence 4a of the penetrated type diffusion board 4, and the 1st optical fiber 5, a light-scattering property can be 
stabilized and a homogeneous lightwave signal can be transmitted to each 2nd optical fiber 6. 
[0029] Drawing 7 (a) - (d) shows the manufacturing process of the optical wiring substrate concerning the gestalt of 
operation of the 3rd of this invention. As shown in this drawing (a), on the support substrate 2, each optic of the light 
guide line 3, the penetrated type diffusion board 4, the 1st, and 2nd optical fibers 5 and 6 by the tacking means 
mentioned above A tacking meal, The hyperviscous resin 57 is applied so that resin 7a may not flow between optical 
plane-of-incidence 4a of the penetrated type diffusion board 4, and the 1st optical fiber 5, and it is made to harden, as 
shown in this drawing (b). next, as shown in this drawing (c), resin 7a is slushed on the support substrate 2, and this is 
hardened ~ making ~ closure - a member 7 is formed Thus, the optical wiring substrate 1 shown in this drawing (d) is 
manufactured. According to the gestalt of this 3rd operation, like the gestalt of the 2nd operation, a light-scattering 
property can be stabilized and a homogeneous lightwave signal can be transmitted to each 2nd optical fiber 6. In 
addition, you may apply and stiffen the resin of hypo viscosity as an inflow prevention means of resin 7a. 
[0030] Drawing 8 shows the optical wiring substrate concerning the gestalt of operation of the 4th of this invention. The 
light guide line 3 of a tabular where this optical wiring substrate 1 has been arranged on the support substrate 2 and the 
support substrate 2, The optical fiber 26 of plurality (8 [ for example, ]) optically connected to end side 3c of a light 
guide line 3, It has a member 8. the reflected type diffusion board 14 arranged at 3d of other end sides of a light guide 
line 3, and back end section 26b of an optical fiber 26 - the object for positioning - a hole - positioning which is made 
to insert in 8a and positions back end section 26b - the closure which consists the optic of a light guide line 3, the 
reflected type diffusion board 14, and an optical fiber 26 of a resin - it closes by the member 7 In addition, you may 
only use the reflected light, without using the reflected type diffusion board 14. moreover, drawing 8 , drawing 9 
mentioned later, and drawing 10 - setting - closure - a member 7 is illustrated as a transparent member 
[003 1] The electric optical-circuit section which can change a lightwave signal into an electrical signal in the gestalt of 
this 4th operation while changing an electrical signal into a lightwave signal is optically connected to an optical fiber 26. 
If the lightwave signal outputted from the electric optical-circuit section inputs into one optical fiber 26, it will be spread 
in diffusing-surface 14a of the reflected type diffusion board 14 through a light guide line 3, and will reflect, and the 
lightwave signal will be again inputted into two or more optical fibers 26 through a light guide line 3, and will be 
transmitted to the electric optical-circuit section. 

[0032] Drawing 9 shows the optical wiring substrate concerning the gestalt of operation of the 5th of this invention. 
This optical wiring substrate 1 forms the concavo-convex pattern for optical diffusion (diffusing surface) in optical 
plane-of-incidence 3a of a light guide line 3 in the gestalt of the 1st operation, without using the penetrated type 
diffusion board 4. In addition, when the homogeneity of optical diffusion is not required so much, it is not necessary to 
prepare the diffusing surface. 

[0033] Drawing 10 shows the optical wiring substrate concerning the gestalt of operation of the 6th of this invention. In 
the gestalt of the 1st operation, the optical fibers 15 and 16 equipped with covering material, such as a vinyl, for the 
optical fiber are used for this optical wiring substrate 1. since optical fibers 15 and 16 are protected by covering material 
- closure - the application with the roller 50 and blade 51 which show resin 7a for members 7 to drawing 5 (a) and (b) 
can also prevent attaching a blemish to the clad and core of optical fibers 15 and 16 
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[0034] In addition, this invention is applicable also to the optical wiring substrate which connected one optical fiber to 
the end side of a light guide line, and connected two or more optical fibers to the other end side of a light guide line. 
Thereby, a 1 point-pair multipoint can be communicated. Moreover, this invention can connect an optical fiber to the 
ends side of a light guide line, and can apply it also to the optical wiring substrate which transmits and receives a 
lightwave signal in both directions which communicate by CPUs. In this case, while changing an electrical signal into a 
lightwave signal, the electric optical-circuit section which can change a lightwave signal into an electrical signal is 
connected to an optical fiber. 
[0035] 

[Effect of the Invention] Since the slot for positioning of an optic to a substrate becomes unnecessary according to this 
invention as explained above, manufacture becomes easy and the flexibility of the layout of an optic becomes high. 



[Translation done.] 
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